In his fi rst address to Congress, George Washington urged their promotion of "Science and Literature" as the surest basis of public happiness and as essential for democracy. He might be concerned to know that the most recent data, from 2015, show that U.S. 15-year-olds are ranked 24th among 71 educational systems in reading, 25th in science, and 40th in math [1] ; that only 22% of 12th-graders are rated profi cient or better in science [2] ; and that among 23 participating countries, U.S. adults ranked 14th in literacy, 18th in numeracy, and last in "problem-solving in a technical-rich environment" [3] .
Yes, the United States is a heterogeneous society in all aspects, and the scores in these surveys are averages. Many Americans do exceptionally well; but the averages make it clear that too many individual children are ill-prepared to succeed in adult life, and too many adults lack the basic skills to ensure a life of meaningful employment, health, and well-being.
You have undoubtedly heard that health outcome measures for the American population are also depressingly low. The United States spends more on health care than any other country; yet in 2016 it had the highest infant mortality and lowest life expectancy among 11 high-income countries [4] . All-cause mortality in midlife (ages 25-64 years) white non-Hispanic Americans, American Natives, and Alaskan Natives actually increased from 1999 through 2016 [5] . Mortality fell in other racial-ethnic groups until 2009-2011 when rates in these groups also began to rise [5] . Maybe most alarming is that children born in the United States have a 57% greater chance of dying before adulthood than do children born in 19 other wealthy countries [6] .
Are the relatively poor educational performances and embarrassing health outcomes related? The cumulative data indicate that they are, as summarized in recent reviews [7, 8, 9, 10] . A large number of wellconceived studies, including controlled trials, describes an association that is strong, consistent, and related in dose-response fashion--the more education, the better the health [7, 8, 9, 10, 11] . As educational attainment drops stepwise from college degree to less than a high school diploma, morbidity and functional limitations increase in both men and women. Among American women and men aged 45-64, those with at least a college degree experienced no change in disability and a mild increase in functional limitations as they aged from 2000 to 2015 [7] . As educational attainment dropped stepwise to less than a high school diploma, functional problems increased step by step to a high of 80% in those with less than a high school education [7] . Better educated adults live longer and healthier lives than their less educated peers. More schooling is clearly linked with better health. What is the basis for this relationship?
Education improves knowledge, reasoning skills, social skills, and a belief in the validity of science, all of which prepare an individual to understand the value of a healthy lifestyle and how to achieve it. The American Academy of Arts & Sciences reports that the percentage of those who value scientifi c research varies directly and stepwise with level of education: 52% without a high school diploma to a high of 94% with a graduate/ professional degree [12] . Not surprisingly then, data indicate that less-educated adults are more likely to be obese and to smoke, eat an unhealthy diet, abuse drugs, and seldom exercise [13, 14, 15, 16] .
It is generally agreed that if the United States is to improve the health of its people, it must eff ectively address the social determinants of health. Education is the most fundamental of those determinants except for poverty, and education off ers a path out of poverty. Should the mediocre educational systems of America be of concern, therefore, to the American medical establishment? We already have programs to reduce obesity and smoking, for example. Yet the Centers for Disease Control and Prevention (CDC) reports that the prevalence of obesity and smoking in U.S. adults varies inversely with educational attainment and in step-wise fashion [15, 16] -for example, smoking varies from 5% in those with a graduate degree to 41% in those without a high-school diploma [16] . Inadequate education is a fundamental problem.
To date, American medicine has largely ignored the implications of the education-health relationship. We already have much to do. Half of all physicians in the United States report at least one symptom of burnout. Isn't promoting education someone else's problem? On the other hand, what can we do for our children that could have a greater impact on their health, happiness, economic success, and general well-being than to provide them access to high-quality education? What can we do for inadequately educated adults that would have a greater health impact than to help them achieve the literacy and training that they need to gain economic independence? Is there a better way, in fact, to strengthen the future of America?
Obviously, improving public education in the United States will require commitment of more federal, state, local, and non-governmental dollars. The need for improvements in "infrastructure," usually understood as roads and bridges, is said to be urgent. But is there really any more elemental component of a nation's infrastructure than its schools? Nevertheless, when budget dollars get tight, legislators too commonly look to the education line to make up the shortfall. Yes, public education costs money; but an old maxim says it succinctly: "If you think education is expensive, try ignorance."
What, then, can be done by the medical professionpractitioners and their professional organizations--to improve our country's systems of public education? First, we need a position statement and overall plan. Recent workshops held by the National Academies of Science, Engineering, and Medicine have begun to explore education-health relationships [9, 17] , with analysis and insights that could guide development of such a plan. Second, the professional organizations, academic specialty groups, and non-profi t partners representing our clinical disciplines need to advocate energetically for an array of important health-related issues. Health disparities are a consistent target while public education is not, though educational disparities surely promote health disparities.
Third, these organizations and academic centers can confront the problem directly. For example, the American Academy of Pediatrics has declared that promoting pre-kindergarten literacy is, "an essential component of primary care pediatric practice" [18] . With physician leadership, New York's United Hospital Fund led the creation of The First 1000 Days of Life initiative that was incorporated into the state's annual budget. Participating physicians' offi ces and daycare centers promote early reading and family health literacy. Reach Out and Read, created by two academic pediatricians and an early-childhood educator, distributes books in pediatricians' offi ces and encourages parents to read to their children. It has improved receptive and expressive language in disadvantaged children [19] . The New York University Langone School of Medicine has led the non-profi t City Health Dashboard in developing three metrics available to U.S. cities to guide improvement in health-related educational outcomes: third-grade reading profi ciency, on-time high school graduation, and chronic absenteeism.
Fourth, while health-related professional organizations urge governmental and private-sector support for education, healthcare providers can contact legislators, vote for and endorse pro-education candidates, and stand by teachers as they push for better classroom and salary support.
Fifth, the American Medical Association's Principles of Medical Ethics states, "A physician shall recognize a responsibility to participate in activities contributing to the improvement of the community and the betterment of public health." Based on the respect that they carry, individual healthcare providers-physicians, nurses, social workers, and others-can encourage educational achievement with every encounter, particularly prevention visits. Pediatricians can routinely promote education, ask about possible barriers to learning, and work with school health services to address health-related absenteeism. Those who take care of disadvantaged adults can inquire about job status and barriers to economic independence, encourage adult education when appropriate, and recommend programs such as ProLiteracy that help adults gain skills in literacy, math, and computer science [20] . Education is fundamental to all aspects of a good life, however defi ned. Physicians have the opportunity to guide our patients toward that ultimate goal. We should accept the opportunity as integral to the responsible practice of medicine.
Getting an education can prevent disease. Inadequate education is a fundamental driver of defi ciencies in other social determinants of health. It is a realistic target for improvement that off ers an individual a path out of poverty and ill health; and coincidentally, it off ers the nation a stronger workforce, a more stable economy, and more intelligent participants in its democracy.
